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list  of  computino  services 

ThoatlnolMdUat  o(  orfuilsationa  offtrlng  computing  atrvlces  la  In- 
oomplata  and  will  ba  qontlnuad  In  tha  naxt  laaua  of  tha  Digital  Computer 
Nawalattar.  It  la  auggaatad  that  additional  organlaatlona  providing  auch 
(acllltlaa  or  aarvlcaa  forward  Information  on  tham  to  tha  Offlca  of  Naval 
Raaaaroh,  Coda  434,  prior  to  1  Dacambar  1051. 


Corractloa:  Dua  to  an  adltorlal  arror,  In  tha  July  19SS  laaua,  It  waa  atatad  that  tha  aoeaaa 
tlaaa  of  tha  four  INIAC  ftawtlon  tablaa  waa  raducad  from  SAT  to  lAT.  It  ahould 
road  f  roaa  SAT  to  iAT. 
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NAVAI  I'lMiVINtl  inu>\INI>  ('A».('UI.A  n>l«.S 

|l\i'  Ail>i'i«  Iti'liiv  (Mitik  in  litiN  Ix'oi)  on  hiilllHlI)'  tuvl  |t\ilil)Ml  iniHHilr 

m  I  lui  I'  lilt'  I.imI  '('jioil,  (Vi'i  <*llnr  V  luut  avni'itniMl  Wft  |»i'r  ri'iii,  Thin  (l|tarr  In 

K»«.isl  I'lt  m  hnhiltil  i'l|thl -hmif  nhllln  with  nit  ni'hnliili'il  ihtwiillmi'  fur  iniilnli'iiiitu'i'  in  rii- 
t:ini'iM  tit|'  iiit|>ritvi<nii'nti«.  A  liuihi'r  nttniUU'iint  tm'l  In  Ihnt  MnrK  II  In  lining  0|i«'inli'ii  wllh  no 
nntilni'pr  im  .  in'll  In  ilo'  npprnUnii  nUff. 

nrnlltn  In  umti)i  way  ami  work  In  proRi  tinnini;  lowarti  Ihn  atlillllon  of  HIM  oai'il  Inpiil-inilput 
In  Mark  II  no  llial  It  will  ho  luuro  adaplabln  to  halltnlU'  prohlomn  ami  prohlnmn  Involving  Ihn 
rt'dui'IUtn  of  larfn  Rfni  iinlH  of  ilata. 

Sini'p  llip  laat  rnport  tho  Mark  HI  Rlnotrunli'  CaUulator  han  workrd  on  halllntlr  prohlnmn 
ami  In  aitillllon  haa  ]ual  romplolod  a  inapplnii  protilom  InvoIvliiR  Iho  aolutlnn  of  709  almullaneoua 
llnrar  aliirhralr  equatlona  whirh  ronninttd  of  approxlmaloly  30,000  non-aern  cnpfflrlonln. 
Diirlnp  (hla  parivxl,  a  roiptlar  achedulMl  aamUannual  maintenanco  InappcUon  waa  alan  ohnorviKl. 
Inlormlllrnt  Irouhlaa  ara  alill  a  nourca  of  a  conaldarable  amount  o(  downtime  and  emphaala  la 
heinn  placed  on  the  InveatlnaHon  of  mtihoda  to  Improve  rallabllUy, 

THK  UNIVAC 


In  June,  10B2  IWTVAC  SY8TPM  n  waa  turned  ovar  to  tha  cuatomer'e  peraonnel.  The 
entire  movtni  operation,  Inatallatlon.  and  final  taata  were  complated,  UNIVAC  SYSTEM  HI 
which  paaaed  Ita  acceptance  teat  In  April,  lOSS  la  now  In  tha  proctaa  of  being  ahlpped  to  Ita 
permanent  location,  UNIVAC  SYSTEM  IV  aatlatactorlly  paaaed  ita  acceptance  teat  on  Auguat 
IS,  lOM.  It  la  now  In  oparation  In  ita  teat  location  until  plana  for  its  dallvery  hava  been 
completed. 

Deelgn  work  has  progreased  on  a  hlgh-spetd  printer  and  a  aelf-chacklng  Card>to*Tape 
Converter.  These  two  new  addltlona  to  the  UNIVAC  SYSTEM  will  be  available  during  1953. 

WHIRLWIND  I 


The  avei  nge  weekly  operntlon  time  of  Whirlwind  I  has  continued  to  Increaae.  As  of  4 
August,  09  computer  hours  per  week  were  assigned  to  military,  Industrial,  and  academic 
problems.  During  the  last  three  montha  the  computer  has  yielded  86%  useful  time,  per¬ 
mitting  the  operation  of  a  total  of  1169  programs  (exclusive  ol  military  applications).  No  new 
problems  were  undertaken  during  the  summer. 

During  the  laat  three  weeks  In  August,  the  computer  was  shut  down  for  the  installation 
and  testing  of  a  new  input-output  system.  The  Whirlwind  system  contains  a  permanent  mag¬ 
netic  tape  system,  16  display  outputs  for  oscUloscopes,  a  Fairchild  camera  arrangement  for 
photographing  displays,  a  photoelectric  paper-tape  reader,  and  two  new  FL  Flexowrlter  unlta, 
each  with  a  printer,  paper-tape  punch,  and  mechanical  paper-tape  reader.  The  old  Flexo¬ 
wrlter  equipment  can  also  be  used  In  the  ayatem  and  will  be  available  on  a  standby  basis  until 
additional  FL  units,  on  order,  arrive.  A  now  control  desk  eonaolldatea.  In  a  convenient 
arrangement,  the  terminal  equipment  with  the  control,  communication,  and  monitoring  fa¬ 
cilities  required  to  operate  the  computer. 

The  old  input-output  system  utilized  separate  orders  to  operate  each  type  of  terminal 
equipment;  the  now  system  uses  the  same  order  to  operate  any  unit.  This  elimination  of  the 
old  orders  has  been  most  Important  because  It  has  released  their  positions  for  other  types  of 
operations.  The  single  order  selects  the  desired  unit  and  the  mode  of  operation  by  means  of 
its  address  section. 

The  aiJuly  through  1  August  MIT  summer  course  on  Digital  Computera  and  their  Appli¬ 
cation,  aponaorad  by  the  Dlgiui  Computer  Laboratory  mM  the  Klectrtcal  Engineering  Depart¬ 
ment,  wae  highly  succeecfai.  Nlnety-ctx  people  were  enrolled,  repreeenting  elx  academic 


lnnlHvilli'n*i,  iii'vi*n  nn o^|^«nlprtUonn,  lhn'«’  Ininlni'im-mni'hlni*  flrwn,  ctuhl  rh(»mlrMl 
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('Ai)Ar  loa-A 

The  CADAC  103-A  haa  recently  been  auftmenlril  with  the  lollowlnn  linprovemenia; 

(1)  Punched  card  (acllltlea  (nr  input  and  output, 

(3)  Operation  with  from  one  to  eliht  maptnetlc  tape  unita,  each  capable  of  Imtependent 
almultaneoua  block  aearrh  while  eoniputini  takea  place,  provtdinic  up  to  S3,  flOO,  000 
binary  dlflta  of  atorace, 

(3)  Addition  o(  an  elRht  word  hlRh  apeed  buffer  atorane  rcRlater  and  other  Innpi-ovementB 
to  provide  computing  apeeda  of  three  to  five  tlmea  greater  than  CADAC  (CRC  103),  By 
pr^er  programming  up  to  80  complete  three  addreaa  operatlona  per  aecond  can  be 
performed, 

(4)  Inclualon  of  double  preclalon  multiply  and  divide  commanda  and  a  aoale  factor  com¬ 
mand  to  facilitate  double  preclalon,  floating  point  and  automatic  aoaling  programa, 

(5)  Inclualon  of  logical  ahift  command  to  facilitate  Interpretive  aub-routlne  programming, 

(8)  Inclualon  of  teat  magnlttale  command  tn  addition  to  teat  algebraic  command  to  facil¬ 
itate  branching  and  aero  teat  tranafera. 

(T)  The  Inclusion  of  a  teat  awltoh  command  to  fadUlate  prognun  de-bugglng  (almllar  to 
breakpoint  command  with  four  swltohea  available), 

(8)  Inclualon  of  punched  paper  tape  read  command,  meohhnlalng  the  use  of  the  Fleao- 
wrtter  tapaa. 

Productloo'Of  CADAC  lOl-A'a  haa  been  started. 


CRC  108 


CRC  108,  the  first  decimal  digital  differential  analyser  to  be  produced  la  under  teat  and 
will  be  delivered  this  falll  h  la  decimal  throughout  and  can  be  filled,  it  la  claimed,  more  than 
four  times  faster  than  binary  machines  of  almllar  type.  This  machine  has  00  Integrators  with 
an  accuracy  of  six  decimal  digits  per  Integrator.  Constant  multipliers  are  provided  with  each 
Integrator  facilitating  scaling  and  reducing  the  ftecesslty  of  using  Integrators  for  constant 
multiplication. 

It  Is  equipped  with  a  single  automatic  typewriter  which  prints  results  from  all  Integrators. 
Plotting  and  empirical  function  equipment  la  provided,  capable  of  plotting  as  many  as  12 
functions  and  Introducing  as  many  as  12  empirical  functions  simultaneously.  Initial  renditions 
can  be  stored  and  a  problem  re-run  from  the  same  Initial  conditions  conveniently  by  pushing  a 
"Restore  Initial  Conditions  Button. "  Any  required  changes  may  be  made  from  the  decimal 
keyboard. 

Saturable  type  non-llnearltles  can  be  handled  by  using  any  Integrator  to  limit  the  maximum 
and  minimum  of  any  variable  to  specified  values.  An  automatic  integrator  overflow  atop  with 
visual  indicator  has  been  provided  to  facilitate  scalli«. 

It  is  possible  to  stop  the  computer  and  print  any  desired  variables  at  fixed  Intervals  or 
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N(  i>i>li\lH  ^u^'h  n«  maxima,  minima,  Inflprllnnn  and  prp-drtprminrd  valuon  of 

v.u  I  O'li'M  Upon  pomplrllon  of  prInlInK,  the  marhlnr  will  aulomallrally  wlart  r(*mpulallon 
ihrouj'h  llu'  at'xl  Interval. 

necialonM,  aurh  aa  rutting  off  the  output  of  Intrgrnlnrn  depending  upon  the  eign  of  tho 
Inlegranil  of  anolher  Integrator,  ran  ho  made  t*y  uning  an  Integrator  aa  a  deelalon  device. 

The  company  haa  aeveral  of  three  marhinea  In  production. 


ntr  107 

Two  CnC  107,  general  purpoao  decimal  and  alphabetic  data  procenelng  computers  are 
under  ronetrurtlon  and  will  be  completed  sometime  late  In  1952  or  early  1953.  The  Internal 
drum  memory  of  the  CRC  107  will  atore  1, 000  words  of  high  speed  storage  and  10, 000  words 
of  medium  apeed  storage  on  the  same  drum.  The  numbers  and  commamiu  are  In  coded 
decimal  form  throughout  the  entire  aystem, 

Three  machines  are  capable  of  operating  with  a  large  magnetic  tape  file  of  up  to 
10, 000, 000  words  of  eleven  decimal  digits  per  word, 

Separate  magnetic  tape  editing  and  printing  equipment  Is  provided  to  prepare,  print  from, 
verify  and  edit  magnetic  tapes.  Information  may  be  located  In  the  magnetic  tape  file  at  very 
high  rates  of  speed  because  each  magnetic  tape  unit  Is  provided  with  Its  own  searching  ca¬ 
pacities  and  computing  may  proceed  Independently  of  several  simultaneous  searches.  Alpha¬ 
betic  information  can  be  handled  directly  by  the  tape  and  printing  equipment,  as  well  as  by  the 
computer. 

A  high  speed  printer  enables  printing  to  take  place  from  tapes  or  computer  as  speeds  of 
100  words  per  second  (110  characters  per  line,  10  lines  per  second).  Complete  flexibility  In 
preparing  various  forms  Is  possible  using  the  high  speed  printer.  The  machine  can  acee^  or 
transmit  Information  to  and  from  punched  cards,  punched  paper  tape  and  typewriter  with  key¬ 
board. 

The  Company  has  developed  as  a  separate  Item  a  block  search  magnetic  tape  unit,  denoted 
ae  CrtC  126,  which  Is  used  with  the  CADAC  lOS-A  or  CRC  107. 


MOORE  SCHOOL  AUTOMATIC  COMPUTKR  (MBAC) 

The  construction  of  the  Algebraic  Unit  of  M8AC  Is  continuing.  Several  design  projects 
have  been  completed  Including  a  logical  redeolgn  of  the  Timer  as  a  full  dyamlo  device,  with  no 
flip-flops.  Along  with  this  there  has  been  the  design  of  high-power  driver  circuits  and  dis¬ 
tribution  systems. 

Additional  phases  of  construction  to  be  Initiated  shortly  will  Include  the  Computer  Cycle 
Counter  and  Automatic  Control. 


RAYTHEON  AUTOMATIC  COMPUTER  (RAYPAC) 

The  RAYDAC,  Raytheon  Digital  Automatic  Computer,  successfully  completed  Its  final 
acceptance  tests  on  10  July  1052. 

One  phase  of  the  tests  required  an  exhaustive  sequence  of  reading,  recording,  and 
searching  on  the  four  magnetic  tape  external  memory  units  of  the  computer  under  automatic 
machine  control.  This  test  proceeded  ecntlnuoasly  for  1  hour  and  IS  minutes,  during  which 
period  the  magnetic  tape  operations  were  cmnpleted  without  error. 

The  last  phase  of  the  acceptance  tests  required  the  computer  to  solve  successfully  a  set 
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o(  fourtpon  simultaneous  nonlinear  ordinary  differential  equations.  This  problem,  Involving 
the  evaluation  of  nearly  50,000  output  quantities,  was  completed  without  error  or  machine 
stoppage  in  approximately  59  minutes  in  the  computer's  acceptance  run. 

The  RAVDAC  has  been  disassembled  and  is  being  shipped  to  the  Naval  Air  Missile  Test 
Center,  Point  Mugu,  California,  where  It  will  be  utilized  for  missile  data  reduction  com¬ 
putations  as  well  as  for  many  scientific  and  engineering  problems  requiring  the  use  of  a  large- 
scale,  general-purpose,  high-speed  digital  computer. 


THE  SWAC 


IBM  collator  Input  has  been  In  use  on  the  SWAC  for  the  last  three  months  giving  a  read- 
In  rate  of  40  words  per  second.  This  card  input  has  also  been  used  to  operate  the  SWAC  as  a 
card  programmed  computer. 


A  punched  caixl  output  system  has  btCii  ii.ot.aIled  with  a  read-out  rate  of  aom"  17  words 
per  second. 

An  alternate  deflection  system  for  the  cathode  ray  tube  memory  has  been  developed.  The 
new  system  generates  the  deflection  signals  at  a  level  high  enough  to  drive  the  cathode  ray 
memory  tubes  directly  without  further  amplification  of  the  signal. 

Several  RCA  three-inch  experimental  eatttode  ray  tubes  have  been  received  and  are 
evrrently  undergoing  testa. 

The  following  computations  were  performed  on  SWAC  during  the  quarter: 


Problem 

Systematic  and  Random  Errors 
Control  System  Equations 
Probability  Distributions 
Boundary-Value  Problem 
Sets  of  Linear  Equations 
Prlmallty  Tests  tor  Mersenne  Numbers 
Character  Sums 
Continued  Fractions 


T^tk  Number 

Sponsor 

1101-53-1101/52-29 

USAF 

1101-53-1101/52-30 

USAF 

1101-53-1101/49-la 

USN 

1101-53-1101/4e-la 

USN 

1101-53-1101/49-Ib 

USN 

1101-11-5101/50-4 

USN 

1101-53-1101/49-la 

USN 

1101-53-1101/49-la 

USN 

Information  on  any  of  these  computations  may  be  found  under  the  appropriate  task 
numbers  in  "Projects  and  Publications  of  the  National  Applied  Mathematics  Laboratories, " 
Nktlonal  Bureau  of  Standards. 


ABERDEEN  PROVINO  GROUND  COMPUTERS 
THE  OROVAC 


The  ORDVAC  has  been  In  operation  at  the  Aberdeen  Proving  Ground  since  9  March  1952 
and  has  already  successfully  solved  a  large  group  of  Important  problems. 

Several  Improvements  have  been  Installed  Including  a  switch  for  clear,  tape,  and  IBM 
Input  Instructions.  IBM  read  and  punch  equipment  controlled  by  4  coded  sequence  for 
eonverslon  to  and  from  decimal  form  has  been  In  successful  operation  since  June  1952. 


THE  EDVAC 

The  EDVAC  has  had  some  set-backs  due  to  power  supply  lalluree,  however  recent  weeks 
have  shown  as  mneh  as  100  hours  avallaMe  machine  time.  Testing  ct  the  10,000  word  drum 


designed  hy  the  Brush  Development  Company  Is  continuing,  as  Is  test  of  IBM  Input-output 
equipment. 


THE  ENIAC 


The  ENIAC  continues  to  serve  as  an  important  part  of  the  computing  facilities  of  the  BRL, 
showing  an  available  machine  time  somewhat  In  excess  of  the  newer  machines. 

- - ^ReegntlyamKldreBB  eulncldencs  dutector-was  added  in  order  to  facilitate  the  code  check¬ 
ing  of  new  programs. 


-  THE  BELL 

The  Bell  computers  have  continued  in  use  for  their  entire  available  time.  However, 
because  ol  tnetr  alow  rate  oi  uporaUon  there  has  been  an  increasing  tendency  to  neglect  the 
Bell  Computers  In  favor  of  the  faster  machines. 


IBM 

The  IBM  equipment  Including  the  Relay  Calculators  and  CPC  continue  to  serve  primarily 
as  card  processing  equipment  for  the  rearrangliig  and  transferring  of  Information  from  one 
machine  to  another. 


C.8.I.  R.O.  MARK  I 


This  machine  was  publicly  demonstrated  at  a  conference  during  August  1951  at  Sydney, 
New  South  Wales;  and  has  been  In  service  since  October  of  that  year. 

The  computer  Is  of  the  serial  binary  electronic  type,  with  a  main  word  length  of  20 
digits.  The  main  store  Is  of  mercury  acoustic  type,  at  a  pulse  rate  of  333  kes,  with  a  ca¬ 
pacity  up  to  1024  words  of  1  ms.  access  time.  An  auxiliary  store  of  the  asynchronous  mag¬ 
netic  drum  type  and  of  1024  word  capacity  and  access  time  of  10  ms.  is  incorporated. 

Operating  speed  Is  about  500  commands  per  second. 

Input  at  present  Is  via  pimched  cards  read  In  a  column  by  column  fashion,  anH  output  by 
page  printer. 

The  code  Is  of  the  "two  address"  type,  and  a  20  digit  command  consists  of  two  main  5 
digit  addresses,  a  "source"  and  a  'destination, "  together  with  a  third  10  digit  or  sub-address 
which  specifies  only  a  particular  location  in  the  stores.  Commands  are  stored  serially. 

Besides  the  stores  a  number  of  one-word  arithmetical  acoustic  registers  are  provided. 

Program  design  uses  the  sub-routine  principle  and  special  devices  are  adopted  to 
render  all  standard  routines  free  to  be  placed  anywhere  in  the  store,  and  to  facilitate  stand¬ 
ardized  linking  Into  and  out  of  them. 

Improvements  under  way  include  use  of  hlid*  speed  tape  for  input  and  output;  the  exten¬ 
sion  of  the  magnetic  store  to  4096  words,  and  doubling  of  the  operating  speed  by  elimination  of 
dead  time. 

Since  October  1951  the  library  of  standard  routines  has  been  steadily  Increased,  and 
compuUtlons  tackled  have  Included  chemical,  flidter,  coordinate  data  and  ttme  series  analyses, 
the  compuUtlon  of  some  taaetioa  tables,  the  evaluatioB  ol  BuUlparameler  Integrals  aad  the 
solutloB  of  partial  and  ordinary  dHferential  egestieas. 
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DATA  PROCESSING  AND  CONVERSION  EQUIPMENT 


GRAPH  PI, OTTER 


ThP  Logistics  Research  Company,  141  South  Pacific  Avenue,  Redondo  Deach,  California 
has  developed  a  digital  graph  plotter,  the  "Logrlnc.  "  It  automatically  plots  one  variable  ’ 
against  another  algebraically  In  Incremental  steps.  In  response  to  electrical  Impulses.  The 
plotting  area  In  12"  x  18",  or  a  continuous  strip  of  12"  paper  can  be  used.  Each  step  Is  1/64" 
along  any  axis.  Plotting  speed  Is  up  to  20  steps  per  second,  and  steps  along  both  axes  may  be 
taiken  simultaneously. 


NOTICE 


A  "Review  of  Electronic  Digital  Computers"  contains  the  papers  presented  at  the  Joint 
American  Institute  of  Electrical  Engineers,  Institute  of  Radio  Engineers  Computer  Conference, 
held  In  Philadelphia,  Pennsylvania,  December  IdSl. 

This  puillcatloii  Lil.'gs  together  detailed  Information  concerning  existing  large-scale 
digital  computers  which  are  In  productive  operation.  Additional  copies  may  be  obtained  at  the 
rate  of  $3. 80  each  from  Mr.  R.  S.  Gardner,  Technical  Secretary,  American  Institute  of 
Electrical  Engineers,  33  West  39th  Street,  New  York,  New  York. 

A  Joint  Conference  almlUr  to  the  one  last  year  will  be  held  10, 11,  and  13  December 
1952  In  New  York  City,  The  subject  of  the  meeting  will  be  Input  and  Output  Equipment  and 
ttere  will  be  exhibits  of  existing  Input-output  devlcea  as  well  an  papers  describing  them  a«wi 
ImIt  operation* 


AVAILABILITY  OF  DIGITAL  COMPUTING  SERVICES 


GOVERNMENT  AGENCIES 

(1)  Air  Force 

(a)  Name  and  Address  ol  Contact:  Commanding  General,  vvi  ;  Drvt’topnrient 
Center,  Wright  Patterson  Air  Force  Base,  Ohio,  Attn:  WCRHMi:. 

(b)  Facilities  and  their  Location:  SWAC  Automatic  Computer.  Institute  for 
Numerical  Analysis,  National  Bureau  of  Standards,  University  of  California,  405 
Hllgard  Avenue,  Los  Angeles  24,  California  (see  National  Bureau  of  Standards). 

Mark  I  and  IV  Automatic  Computers.  Harvard  University,  Computation  Labors- 
tory,  (Cambridge  39,  Massachuseits. 

Three  Card  Programmed  Calculators  (CPC^  and  four  REACs.  Computation 
Research  Section,  Wright  Air  bevelopment  Center,  Wright  Patterson  Air  Force 
Base,  Ohio. 

(c)  Coding  and  Mathematical  Services:  are  avaitable  at  all  the  above  activities. 

(d)  To  Whom  Available:  Air  Force  Facilities  and  Air  Force  Contractors. 

(2)  Army 

(a)  Office,  Chief  of  Ordnance,  Washington  25,  D.  C. 

(b)  Automatic  Computers  Include  ORDVAC,  EDVAC,  ENIAC,  two  Bell  Rg>>y. 

Also  available  are  fao  KMm  RcUy  Computers  and  one  Card  Programmed  Cal¬ 
culator.  Ballistic  Researcli  taboratorles,  Aberdeen  Proving  Oround,  Aberdeen, 
Mairyland. 

(c)  Available 

(d)  Primarily  available  to  government  agencies  and  their  contractors,  limited 
availability  to  non-government  agencies. 

(8)  Navy 

(a)  Chief,  Bureau  of  Ordnance,  Washington  25,  D.  C.  Attn:  ReS 

(b)  Aiken  Relay  and  Mark  m  (glectronlc)  Automatic  Calculators.  Naval  Proving 

Ground,  Dahlgren,  Virginia.  ~  *  ' 

(c)  Available. 

(d)  Government  agencies  and  government  contractors. 

(4)  National  Bureau  of  Standards 

(a)  Frans  Alt,  and  Milton  Abramowlts,  NB8,  Washington,  D.  C. 

(b)  SEAC  Automatic  Computer,  up  to  date  standard  IBM  machine  and  desk  cal- 

cttlatori.  ~NPBrWasT>ingfen.~Prr: - - - - 

(e)  Available  (reeeardi  mathematlclano  also  available  tor  consultation). 

(d)  to  general  only  to  goveraneat  agencies  and  ttielr  contractors. 
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(a)  Franz  Alt  (NDS,  Washlnplon,  O.  C.  ).  Arnold  D.  Hcstcncs  (Instltuto  for 
Numorical  Analysis,  University  of  California,  Los  Angeles,  California). 

(b)  SVVAC  Automatic  Computer,  up  to  date  IBM  naachlnes  and  desk  Calculators. 
NDS,  Institute  tor  Numerical  Analysis. 

(c)  Available  (research  mathematicians  also  available  for  consultation). 

(d)  In  general  only  to  government  agencies  and  their  contractors. 


NON-GOVERNMENT 

(5)  Battelle  Memorial  Institute 

(a)  Jack  Belzer,  Battelle  Memorial  Institute,  SOS  King  Avenue,  Columbus  1,  Ohio. 

(b)  IBM  punched -card  equipment.  Including  a  604 -type  electronic  calculator  (a 
linear  dirfeie.-iUMl  analyzer  with  twenty  amplifiers  will  soon  be  available).  Battelle 
Memorial  Institute. 

(c)  Available. 

(d)  No  restriction 

(6)  Burroughs  Adding  Machine  Company 

(a)  Alex  Orden,  Burroughs  Adding  Machine  Company,  New  Products  Division,  511 
N.  Broad  Street,  Philadelphia  23,  Pennsylvania. 

(b)  General  purple  automate  dlglUl  computer  with  magnetic  drum  memory  and 
punched  tape  iniwt -output.  Burroughs  Adding  Machine  Co. 

(c)  Available. 

(d)  General  (not  limited  to  government  agencies  and  their  contractors). 

(7)  Financial  Publishing  Company 

(a)  Charles  H.  Gushee,  Mathematical  Tables  Division,  82  Brookline  Avenue, 

Boston  IB,  Massachuse^. 

(b)  Desk  Calculators  and  IBM  equipment  Including  two  CPCs.  Financial  Publishing 
Company. 

(c)  Control  boards  will  be  wired  by  Financial  Publishing  Company. 

(d)  No  restriction 

(8)  International  Business  Machines  Corporation 

(a)  Manager  or  Sales  Representative,  at  local  IBMi  office. 

(b)  Model  n  CPC.  1670  Wllshire  Boulevard,  Los  Angeles,  Calttornta.  Models  S 
and  tl  ci»C,  604,  tOi.  BOO  Madison  Avenue,  Mew  York,  N.  YT  Model 

ll4S  lOth  Mrect,  N.  W.,  Washington,  D.  C. 

(c)  Available  (research  mathaoMtlclans  also  available  for  eonsollatlco). 

(d)  No  restriction 


In  ndililidii  to  (<'rhnic:il  "  •’»'i’viccs.  h.indicd  hy  stiiffH  of  mull'  ii.s 

llsti'd  ii!)ov(\  IBM  nounlnins  Sorvtco  nuri'a\is  in  most  of  tiu'  lartv’r  '■'•'...s  throui'.liout  tlii' 
United  States,  wliieli  can  l)e  loeatJKl  ttiiaiui'.h  the  local  t'’lepnone  cllrectoi'y.  These  S*  •  vice 
Bureaus  handle  larpo  volumes  of  business  in  tlie  aecountinp  field.  Many  of  tln'se  have 
602A  multipliers  or  604  elcetronic  i  multipliers,  and  can  provide  machine  service,  provided 
the  customer  does  his  own  mathematical  planninp  and  programming.  IBM  also  provides 
mathematical  consultant  ser  ice  which  Is  available  upon  inquiry  at  the  local  IBM  office. 

(9)  Moore  School  of  Electrical  Engineering 

(a)  Donald  F.  Hunt,  University  of  Pennsylvania  Computing  Center,  Moore 
School  of  Electrical  Engineering,  Philadelphia  4,  Pennsylvania. 

(b)  IBM  equipment  including  a  CPC  Mech.anlcal  Differential  Analyy.er  also  avail¬ 
able'  Muore  School  of  Electrical  Engineering. 

(c)  A\ailable. 

(d)  Government  agencies  and  their  contractors,  private  Industry,  and  univer¬ 
sities. 

(10)  Telecomputing  Corporation 

(a)  William  D.  Bell,  Telecomputing  Corporation,  133  East  Santa  Anita  Avenue, 
Burbank,  California. 

(b)  IBM  eoulpment  inclwllng  three  CPCe  a^  auxiliary  devices  including  auto¬ 
matic  graph  readers  and  distal  plotters,  telecomputing  Corporation. 

(c)  Available. 

(d)  No  restriction. 

PLANNED  FACILITIES 

(1)  Engineering  Research  Associates 

(a)  Howard  Engstrom,  ERA,  507  18th  Street  South,  Arlington,  Virginia,  James 
O.  Miles,  ERA,  1902  West  Mlnhehaha  Avenue,  St.  Paul  W4,  Minn. 


(b)  ERA  1 101  Automatic  Computer.  ERA,  Arlington,  VA. 
<c)  Available. 

(d)  No  restriction. 


